Previously, linear trends were revealed in the differences between the headline CPI and the price indices for various subcategories of the CPI in the United States. These trends can be continuous, as observed with the price index for medical care, or piecewise with turning points between trends with opposite signs. Similar features are found for the PPI and its components. The presence of sustainable trends in the differences allows prediction of prices for various commodities at time horizons of several years. In addition, it is possible to time the start of transition to the next trend. Accordingly, the trends reduce the uncertainty in forecasting prices for major commodities and also for their small components. The usage of trends in the PPI could bring substantial benefits to producers (planning) and stock market participants (timely investment).
Introduction
In the United States, prices for various subcategories of consumer expenditures evolve in a practically predetermined way [1] [2] [3] . As a rule, the difference between the price index for a given subcategory and the headline CPI is characterized by the presence of sustainable linear trends, i.e. this difference can be accurately approximated by a linear function of time. In several aggregate subcategories such as medical care and education/communication observed trends are rock solid over time. Other subcategories including energy, food, housing, and transportation demonstrate a piecewise structure with linear trends swapping between positive and negative ones [1] . For tiny subcategories like apples and women's footwear [2] or mid-size ones like motor fuel [3] linear trends are also present, but for many small subcategories the dependence on time is more complicated than linear one.
There are products which are not covered by the headline CPI. For example, such commodities as fuels, metals, chemicals, etc. are associated with the producer price index, PPI.
(We use not seasonally adjusted producer price indices retrieved from the BLS web-sitehttp://www.bls.gov/data.) It is likely that the difference between the PPI and its subcategories is also characterized by the presence of linear trends, which would support the assumption that the evolution of producer price indices relative to the PPI is not a stochastic process. Sustainable trends in the differences allow predicting prices at various time horizons.
The remainder of this paper is organized as follows. Section 1 presents linear trends in the difference between the headline CPI the index for housing, and formally introduces the model developed in [1] [2] [3] in the form of quantitative relationship. In Section 2, the model is applied to all major (two-digit) categories of the PPI. As a result several sustainable trends, both linear and nonlinear, are revealed. Section 3 compares the trends observed in related subcategories of the CPI and PPI -fuels and food. In Section 4, eight subcategories (three-digit and lower) of the price index for metals and fuels are analyzed. Robust trends are also revealed.
Linear trends in CPI
Before we start analyzing linear trends in the PPI let's demonstrate the presence of similar features in consumer price indices, as derived and validated in [1] [2] [3] . It was found that the difference between the (headline) CPI, hCPI, and some individual index, iCPI, can be approximated by a simplest time function:
where A and B are empirical constants, and t is the elapsed time. Therefore, the "distance" between the headline CPI and given individual index is a linear function of time, with a positive or negative slope B.
The difference between the headline CPI and the price index for housing (both seasonally adjusted) provides an appropriate demonstration of the presence of linear trends. Left panel of to all deviations. Therefore, it is likely that in the near future a new linear trend will emerge, which will repeat the previously observed duration and slope.
Right panel in Figure 1 presents quantitative parameters of the most recent linear trend.
Between 1996 and 2007, the difference was falling at a rate of 0.59 units per year. A fundamental feature of the difference consists in the fact that all deviations from the trends were only short-term ones. This implies that the current or near-future deviations from the new trend should be rapidly compensated. 
Linear trends in major categories
In Section 1, we have established that the evolution of the price index for housing relative to the headline CPI is hardly a random process but rather can be accurately described by a linear function of time. In developed economies, producer price indices are inherently related to CPI.
Therefore, one may formulate the following question -are there linear trends in PPI? The difference between the PPI and the index for farm products demonstrates a strong (positive) trend since 1974. This trend is practically linear with deviations from the trend increasing over time. The positive slop implies that the weighted average price for all commodities together (PPI) has been growing at a higher rate than the index for farm products. There is no sign that the positive trend is going to swap to a negative one, and thus the farm products will continue losing their price setting power.
Between 1980 and 2004, the index for processed food and feeds was showing a linear trend which is parallel to the zero line. After 2004, a major deviation has been observed, which returned, however, to the long-term trend in 2009. In the future, this index will likely retain the same zero-slope trend and the price setting power of processed food relative to the PPI will not change.
The index for textile and apparel has been growing at a decelerating rate relative to the PPI since the very beginning. The difference depicted in Figure 3 reveals a rather exponential than linear growth since 1960. We would prefer to split the curve into two linear segments -before and after 2000. Then the positive trend observed after 2000 is currently turning to a negative one. In 2009, a significant correction of the index relative to the PPI happened -the difference fell from ~80 to ~40. The index for textile has not been changing, however, and the correction is related to the drop in the PPI itself. One can suggest that the difference will follow up the changes in the PPI.
The index for transportation equipment is very similar to that for the textile with a massive drop (~40 units) in the difference in 2009. The trend between 1980 and 2000 was slightly negative. The index for fuels and related products and power contains three linear segments and two distinct turning points.
Currently, the difference passes third turning point and the price for fuels will be growing at a lower rate than the PPI.
The index for hides, skins, leather, and the related products mimics the behavior of the index of Having studied fourteen two-digit commodities we found several robust examples of the presence of linear trends in their differences with the overall PPI. Sometimes the observed trends are not purely linear ones, but still are very sustainable over time. There are several turning points between trends with opposite signs with timing dependent on commodity. For some commodities, such transitions happen right now and we should wait before new trends will be developed. In any case, trends in the differences (linear or nonlinear) allow foreseeing the near future, which has a positive impact on both industries and stock market. Biggest peaks and troughs are well synchronized, but their amplitudes are different. This may be a result of the difference in the components of "energy" and "fuels" as well as the difference in the content of the CPI and PPI.
In any case, one can consider that the producer price for fuels almost completely passes through into consumer price for energy. Sad news for the producers of "fuels" is that the trend under development has a positive slope and relevant price index will be growing at a lower rate than the PPI. It is likely that during the next 10 years corresponding price will be falling. In the nearest future (second half of 2009) the price will grow by 50 percent due to a strong overshoot in the current price [3] .
The behavior of the consumer price index for food is also similar to that of the producer price index for processed food. There are significant deviations in amplitude even when the curves in Figure 4 are parallel. Moreover, the difference for the index for food is only a half of the difference for the index for processed food, as expressed by a factor of 2 needed to match the full range of change between -20 and +20. The 5-unit offset is of no significance. Hence, only fifty percent of the price change in the index for processed food passes through into the price of food. The normalized differences for gas fuels (053) and gasoline (0571) are similar in shape, but the latter is characterized by a narrower dynamic range -from +0.5 to -0.7, than that for gas fuels -from +0.7 to -1.5. Timing of major changes is slightly shifted with gasoline leading by approximately one year. In general, the index for gas fuels suffered higher oscillations around the negative linear trend originated in the end of 1990s. The 2008 recession produced similar effects on both differences -a spike-like positive correction. In over words, both commodities lost a good portion of price. Such behavior completely repeats that observed for the index for energy and motor fuel [1, 3] .
Trends in small subcategories

Conclusion
We have illustrated the presence of sustainable trends in the differences between the PPI and its components. As a rule, the differences demonstrate the presence of linear or nonlinear trends.
Some subcategories reveal no trends. When exist, the trends can be approximated with a good accuracy by some simple functions of time. This allows predicting the future behavior of such indices relative to the PPI. In addition to practical usefulness, the sustainability of the trends must be rooted in the stability (or monotonic change) of economic conditions causing linear (or nonlinear) deviation from the PPI. Investigation of these conditions is an agenda for future research.
